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Hartree-Fock(-Bogoliubov) equations on a lattice

This allows for a natural breaking of all symmetries.
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Time Reversal
T reverse all momenta
Breaking describes e.g. odd nuclei

Parity
P: reverses all space coordinates
Breaking describes e.g. assymetric fission

Signature

R, ,..: Rotate the system along the x,y or z axis by 7
Breaking describes e.g. M1 Bands in 1?8Pb
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‘Nudging the system in the right direction’

How to break a symmetry:

1 Create a phase-space that allows for all (or most)
configurations that break the symmetry

2 Take an operator A that breaks the symmetry
3 Modify Hamiltonian: H' = H — \A
4 Solve the HFB equation for H’

Examples:

| ng breaks parity, solution is an octupole deformed
nucleus.

m J, break Time Reversal, solution is a rotating nucleus.
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Conservation of Ry only allows falong the y axis!
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m A Triaxially(?) deformed band in 1*®Er
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w = 0.7 MeV
From Y. Shi et al., PRL 108, 092501 (2012)
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m The Physical Minimum
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Development of the MOCCa code
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MOCCa = Modular Cranking Code
Arbitrary Breaking of Symmetries
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Development of the MOCCa code

) MOCCa = Modular Cranking Code
() (; () ( Arbitrary Breaking of Symmetries
LA ’ Status
== m P, R,, T breaking
1 |
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Development of the MOCCa code

) MOCCa = Modular Cranking Code
() (; () ( Arbitrary Breaking of Symmetries
LA ’ Status
== m P, R,, T breaking
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Development of the MOCCa code

) MOCCa = Modular Cranking Code
() (; () ( Arbitrary Breaking of Symmetries
LA ’ Status
== m P, R,, T breaking
1 | : :
- m Testing ongoing
-\ /

] , m Slow....
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